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-Acoustic records from at transect across the shelf Figure S2 -Cross shelf transect showing % oxygen saturation and temperature ºC Figure S3 -Profile of pore water hydrogen sulphide concentration Figure S4 -Snap shot from a video film from the bottom Figure S5 -Cross-plot of d13C versus d15N of sediment, A. forskalea, C. fulgida, adult euphausiids and S. bibarbatus. Figure S6 -Cross-plot of δ 13 C versus δ 34 S of sediment, A. forskalea, C. fulgida, copepods, and S. bibarbatus. Figure S7 -Isotope analysis of sulphur, showing the benthic contribution to the goby diet Figure S8 -Diet composition of S. bibarbatus, based on stomach contents analysis. Figure S9 -Dusk and dawn difference in degree of gut fullness and digestion level of stomach content of S. bibarbatus Figure S10 -Photography of branchiospines on gills of S. bibarbatus. Table S1 -Relative percentage of the benthic contribution to S. bibarbatus diet Table S2 -Time at capture influenced gut content and digestion level
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Methods
Using the RV G.O. Sars, we conducted a cross-shelf survey off Namibia in April 2008 (23º20'S 14º12'E to 23º40'S 13º15'E). We combined direct ecosystem observation using acoustic methods, trawl sampling, environmental data of water column and sediment with on board controlled experiments on the behaviour and physiology of S. bibarbatus. We further analysed diurnal and depth variations in stomach contents of bearded gobies, and used stable isotope analysis on goby muscle and its potential prey species. This multidisciplinary approach allowed us to determine diel movement and feeding patterns for the bearded goby, its trophic links with other organisms, and to obtain evidence for its behavioural and physiological adaptations.
Trawling for assessing fish distribution
Demersal samples were collected using a bottom trawl whilst stratified pelagic samples were collected using a pelagic trawl fitted with a multi-sampler cod end (S1). The multisampler can be opened and closed on command from the ship, permitting 3 independent samples. A total of 20 bottom trawls and 54 pelagic multi-sampler trawls were taken day and night within the hypoxic shelf zone and offshore. The pelagic trawl was used both to assess fish vertical distribution, and in a horizontal mode focusing on temporal, rather than vertical resolution of the samples. In the latter case, nets were tripped at the same, near-bottom depth of hypoxic waters, but at subsequent time intervals selected to intercept fish ascending from, and descending to the bottom.
Sampling of fish for experiments
Adult S. bibarbatus were caught by pelagic or bottom trawl at a depth of < 120 m. The trawl was hauled to the surface, with a hauling speed of ca 60 m/min. Live fish were removed carefully from the trawl and put into aerated ambient seawater in a holding tank of 1000 litres which where keeping a constant temperature of 13 ºC ± 1 ºC (mean ± SD).
Environmental variables
Water column: Water column data (temperature, salinity, dissolved oxygen) were sampled with a SEABIRD SBE 911 CTD, SBE 43 oxygen sensor, together with a rosette sampler equipped with Nisken water sample bottles. The lowermost bottle on the rosette sampler was triggered approximately 1.5-3 m above the sediment/water interface and taken to represent bottom-water conditions. Water from the bottles was directly transferred to 120 ml Winkler bottles and fixed for duplicate determinations of dissolved oxygen by Winkler titration. Sediment: For the extraction of pore waters, a 36 mm sub-core was sectioned in 1 cm intervals down to 5 cm and in 2 cm intervals to the bottom of the core. Sediment slices were squeezed in a Reeburgh-type pneumatic pore water squeezer with industrial grade nitrogen. Pore waters were squeezed directly into 2 % zinc acetate solution to preserve dissolved sulphide as zinc sulphide. Total dissolved sulphide was determined by the method of (S2).
Acoustics
Behaviour, distribution and abundance of fish were mapped continuously using SIMRAD EK 60, 18, 38, 70, 120 and 200 kHz split-beam echosounders. As part of the acoustic recordings, the ship was kept at fixed position using automatic satellite navigation (Dynamic positioning) so that many subsequent echoes could be obtained from the same individual. In this way individual fish could be observed as they ascended from, or descended to the bottom.
Respirometry studies
Resting oxygen consumption and critical oxygen concentration ([O 2 ] crit ) were determined by closed respirometry at 12 °C as described previously (S3), n = 7 (fish mass 6.4 g ± 1.7 g, mean ± SD). Oxygen consumption (in mg O 2 h -1 kg -1 , fish wet weight), was plotted against water [O 2 ], and [O 2 ] crit was determined as the crossing point between two linear regression lines fitted to this curve, one line for the normoxic (oxygen independent) part of the curve, and one for the steeply falling hypoxic part. Ventilatory rate was recorded by visual counting over 2 min every 30 min, or every 5 min when the oxygen concentration was close to [O 2 ] crit , n = 7 (7.5 g ± 2.8 g, mean ± SD). In six fish (5.3 g ± 1.1 g, mean ± SD), the oxygen debt after anoxia exposure in the respirometer was determined by keeping the fish in the respirometer for 3 h after the water oxygen concentration had fallen to below 0.1% of air saturation. The respirometer was then flushed with aerated water and oxygen consumption was recorded for another 2-3 h. The effect of H 2 S on resting oxygen consumption was determined using the same respirometers (n = 5, 7.2 g ± 1.7 g, mean ± SD). Two chambers were run in parallel. Both fish were allowed to consume oxygen down to a level of approximately 50 % of air saturation, whereupon the fish in one chamber was removed and a 15 mM H 2 S solution (prepared from NaS crystals dissolved in deoxygenated seawater) was infused into each chamber, aiming at final concentrations between 100 -1000 µM. After the measurements, the water sulphide concentration was analyzed (S2) . The empty chamber served as a blank to record the fall in oxygen caused by reaction with H 2 S. This was subtracted from the oxygen consumption measured in the chamber with fish. The rate of oxygen consumption before and after H 2 S infusion revealed the inhibition of oxygen consumption caused by H 2 S. The effect of anoxia (O 2 < 0.5 % air saturation) on blood lactate was determined by keeping fish in 2 litre chambers bubbled with N 2 (5 fish per chamber) for 0.5 -3 h. After anoxia exposure, the fish were stunned by a blow to their head. The spinal cord and dorsal aorta were cut behind the head, where blood was collected with a heparinised syringe. Lactate was measured in whole blood with an Arkray LactatePro analyzer. The possibility of ethanol production was excluded after analysing blood samples with an alcohol dehydrogenase based spectrophotometric assay (S4).
[O 2 ] is given as % of air saturation which can easily be converted to oxygen partial pressure (100 % = 156 mm Hg) or weight based concentration (100% = 6.2 ml O 2 l -1 at 12 °C in sea water).
Spontaneously Contracting Heart Preparation
Spontaneously contracting heart preparations (S5) from eleven S. bibarbatus (6.4 g ±1.9 g, mean ± SD) and eleven M. capensis (37.8 ± 4.2 g, mean ± SD) were utilized. Briefly, hearts (with intact atrium and sinus venosus) were excised, affixed between a force displacement transducer (Harvard Isotonic Transducer 50-6360, Harvard Apparatus, USA) and fixed arm and suspended in a 40 ml tissue bath containing oxygenated physiological saline (in mmol l adrenaline 0.001, pH 7.8; temperature 12ºC ±1 ºC mean ± SD). The length of the mounted preparation was adjusted to produce ~90% of maximal contraction force. After a 40 min stabilization period (with the saline being refreshed at 20 min) six heart preparations from each species were exposed to anoxic conditions (P O2 < 0.3 mmHg) for 20 min by replacing the bath saline with saline that had been pre-equilibrated with N 2 . To maintain anoxic conditions, the anoxic solution was continuously, gently bubbled with N 2 . Following anoxia, the preparations were re-oxygenated for 40 min. The other five preparations (control normoxic preparations) remained in normoxic saline for the entire duration of the 100 min protocol, although the saline solution was refreshed at the same time interval as saline changes in the treatment protocol. No statistically significant degradation of cardiac performance was observed for the control normoxic hearts (data not shown), indicating that preparations were viable throughout the duration of the experimental protocol. Heart rate and contractile force were continuously digitally recorded (Powerlab 4/20 and Chart 5.0; AD-Instruments, UK).
Ventilation rate and escape response
The experimental set-up consisted of six sealed glass tanks (50 cm x 40 cm x 30 cm). To get fish in and out of the tank, the roof had a circular opening of ca 20 cm diameter that could be closed. During the experimental procedures the aquarium was sealed by placing a square plexiglass lid (larger than the circular opening) on top of the opening. Silicon grease around the edges of the lid prevented air from seeping in. An oxygen sensor (type: WTW Oximeter 330i, with probe; WTW Oxi Cal ®-SL) was mounted through a tightly fitted hole in the plexiglass lid. The water in the closed tank was deoxygenated by nitrogen bubbling. Two cooling coils (ca 200 cm) were attached to the lid. This allowed a constant temperature (13°C ± 1 ºC, mean ± SD). A long lever was fitted through the roof-lid of each tank. The lever could be rotated from outside, and was used to prod the fish when examining escape response after disturbance, after 7-9 h in water below [O 2 ] crit and additional by 4 -5 h in anoxia. Ventilation rate was recorded by visual counting of opercula beats over 2 min every 15 min, or every 5 min when the oxygen concentration was close to [O 2 ] crit . During anoxia the goby behaviour and ventilation rate was under continuous observation. A total of seven adult gobies of total length 117 mm ± 13 mm (mean ± SD) were used.
Habitat choice experiments
All experiments were conducted in a cooled room maintained at c. 13°C ± 1 ºC (mean ± SD) and the seawater used held the same temperature. Mud was collected from the bottom using an Ocean Instruments MC 200-4 multicorer. All fish were collected from the holding tank on deck and were transferred to the cold room one h prior to the start of the trials to allow the fish time to acclimate. Substrate preference test: Thirty individual fish (88 mm ±12 mm (SEM); 8.5 g ± 2.0 g (SEM) were tested, each was singly placed into a glass tank (62 cm x 30 cm x 35cm) that was filled with seawater. The base of each tank was divided into 3 equal sections by small dividing walls (2 cm high) attached to the bottom of the tank; the two outer sections were filled with either mud or sand, and the third central section called the 'Neutral' area remained uncovered. The sand was beach sand collected locally from a site inshore, but the mud was collected as part of core benthic samples from the soft bottom areas on the continental shelf at sampling stations where the fish were caught. To minimize disturbance to the fish during observations, the back and two side walls of the tanks were covered with black, opaque plastic on the outside. On the front of the tank, a curved black sheet of rigid plastic with a small viewing window in the middle allowed the observer to note fish position without being obviously visible to the fish. Trials began when fish were released from a dipnet (10 cm x 7 cm) at the front of the neutral zone. Fish position was then screened at 5 min intervals for the first 15 min and then at 15 min intervals until one h had elapsed. Jellyfish and fish interactions: Four dark blue plastic tanks (64 cm x 44 cm x 45 cm) were centrally divided in two by a wall of green plastic mesh (mesh size: 2.5 cm x 2.5 cm). All fish used in these trials were able to swim through the holes in the mesh, but the jellyfish could not. Jellyfish (C. fulgida) caught by pelagic trawl on the same day as the experimental trials were carefully transferred into one chamber in two of these tanks. A jellyfish was placed in the left chamber of the first tank, and into the right-side of the second tank. Small groups of gobies and horse mackerel (T. trachura capencis) were put into the remaining two tanks keeping each species separate. The fish were left for 30 min to learn that they could swim through the mesh. At the end of the 30 min period all fish were encouraged with a dip net to swim back and forth at least 3 times between the two halves of the tank -the fish were also observed to cross the mesh several times on their own. Trials began with a single fish being transferred into a tank housing the jellyfish. In half the trials fish were placed in the same side as the jellyfish, in the other trials the fish were placed into the empty chamber. After 10 min fish that were in the empty half were encouraged with a dip net to enter the chamber containing the jellyfish. If after 2 min of encouraging the fish still remained in the empty side they were allowed to remain there and the observation was terminated. If fish did move into the side containing the jellyfish the length of time the fish stayed in that side over the next 5 min was noted. Fish that finished the 10 min observation trial in the same side as the jellyfish were not observed further. A total of 14 juvenile gobies and 14 juvenile horse mackerel were compared.
Isotope analysis
Isotope signatures of stable carbon and nitrogen were measured on freezedried samples of the lateral muscle tissue of gobies, the perimeter of the oral arm of C. fulgida and the perimeter of the bell of A. forskalea and intact entire zooplankton as well as sediment. The analyses were done at the University of Cape Town, South Africa. Zooplankton size classes of 1000, 500, 250, 150 microns consisting primarily of copepods and juvenile euphausiids were analyzed separately. Sample sizes of taxa analysed for carbon and nitrogen at the University of Cape Town: A. forskalea n = 11, euphausiids n = 6, C. fulgida n = 25, mud n = 5, S. bibarbatus n = 41. Individuals vary in their lipid content, with individuals with high lipid contents having lower 13 C than those with low lipid content (S6). Therefore, the lipids were removed from fish, cnidaria and zooplankton tissue to limit bias in δ 13 C (S7,S8). Freeze-dried homogenized tissue and dichloromethane: methanol 2:1 (v/v) was added to each pyrex tube so that a tissue to solvent ratio of 1: 20 is established (S9). This was subsequently homogenized and filtered, and the tissue residue washed and filtered again. Inorganic carbon was removed from zooplankton and sediment samples by washing dried samples with dilute HCl (2 N). Tissue was left to dry at 35-40 ºC. Tissue samples were weighed into tin cups to an accuracy of 1 mg on a Sartorius microbalance. Up to 2 mg of dry jellyfish tissue was used to get a reliable signal.
The samples were combusted in a Flash EA 1112 series elemental analyzer (Thermo Finnigan). The gasses were passed to a Delta Plus XP IRMS (isotope ratio mass spectrometer) (Thermo electron, Germany), via a Conflo III gas control unit (Thermo Finnigan, Germany). Merck gel and crushed sealbone were used as in-house standards. Both in-house standards were calibrated against IAEA (International Atomic Energy Agency) standards. Nitrogen and carbon is expressed relative to atmospheric nitrogen gas and Pee-Dee Belemnite (PDB) respectively. Isotope ratios are reported as per mil values (‰) according to the formula: 14 N). The multi-source mixing model based on δ 13 C and δ 15 N-signatures, Isosource (S10) was used to estimate proportional contributions of the main food-sources, found at or in the water column within the vicinity of our 24 h station, to the diet of S. bibarbatus. These dietary sources included A. forskalea, C. fulgida, euphausiids and sedimentary C and N. To first use this model, δ 15 N-signatures of fish muscle were corrected for isotopic fractionation, which was set at 3 ‰. We assumed no trophic fractionation for δ 13 C. Corrected isotopic signatures for fish were plotted in 2D (δ 13 C x δ 15 N) space along with the isotopic signatures of 4 food sources. A 4 sided polygon was then drawn narrowly around the S. bibarbatus isotope data, with the apices of the polygon dictated by either the mean isotopic signatures of the dietary end-members, or single source isotope values that were closest to, and which best constrained the fish isotopic signatures. The apices of the polygon represented the average source isotopic signatures that should have been available to support the S. bibarbatus muscle isotope values. Source isotopic signatures were then used as multiple end-members in the Isosource mixing program (Version 1.3.1, S10) to calculate the minimum and maximum feasible source contribution from each food-source with respect to each S. bibarbatus consumer. Source increments were set at 1% and tolerance at 0.02 ‰. Differences in medians between the minimum and maximum feasible contributions from all sources were analysed by non-parametric Kruskal Wallis tests, and significant results further explored by post-hoc testing. An α-level of 5% was chosen as a criterion for statistical significance. All data analysis was conducted using Systat software (Sigmaplot version 11). Further analysis of carbon, nitrogen, and sulphur isotopes were done on identical material as described above at Stockholm University, Sweden but these analyses were based on freezedried untreated material. Sample sizes of taxa included in these analyses: A. forkalea (n = 3), C. fulgida (n =5), S. bibarbatus (n = 7), copepods size range 100µm -1000 µm (n = 9), pteropod shells (n = 1), pteropods (n = 1), krill (n = 1), sediment (n = 3). For carbon and nitrogen isotope analysis, between 5 and 6 mg of sample material were weighed in tin capsules and analyzed by conventional GC-IRMS on a Delta Plus isotope ratio mass spectrometer. The precision of isotope analyses for carbon and nitrogen is 0.1‰ based on IAEA standards NBS-19 1.95‰, NBS-18 -5.01‰, IAEA-CO-1 2.49‰, and IAEA-CO-8 -5.76‰ for carbon and IAEA-N-1 0.43‰, IAEA-N-2 20.41‰, IAEA-NO-3 4.72‰, and USGS25 -30.41‰ is 0.1‰ vs. PDB. For sulphur isotope analysis, samples were combusted with fivefold weight excess of vanadium pentoxide. Precision of isotope analyses is based on IAEA standards NBS-127 20.3‰ and IAEA-S-1 -0.3 is 0.2‰.
Gut content analysis
The mean relative gut fullness was assessed using a derived index scale from 1-5, with 1 being empty and 5 being completely full, as was the mean relative digestion using a scale from 1-4, with 4 being fully digested and 1 being undigested. The entire digestive tract was emptied and analysis under an Olympus BX 60 Microscope. Lignin pink was used to stain chitinous structures. Gut content was analysed by the occurrence method (S11): proportion of all guts sampled in which a particular prey item occurred. Volumetric methods or weight measurements of gut content was not possible as the food content was small in comparison to other gut contents like mucus and water. Figure S1 . Acoustic records from a transect across the shelf, from S 23º20 and E 14º1 to S 23º40 and E13º15. Colour scale refers to echo strength so that white regions are without echoes and red-brown represents the strongest echoes. Bottom is seen as a red-brown line. We performed our 48 hour trawling and acoustic studies in the mid shelf area (ca 120 m depth ca 30 km off the coast). The empty white pocket above the bottom is water with no acoustic signal, which overlaps with the water-masses with an oxygen saturation level below 10% (see fig. S2 ). Figure S2 . A cross shelf transect showing: (A) % oxygen saturation and (B) temperature ºC (indicated in colour bars to the right) related to depth and distance from coast. We performed our 48 hour trawling and acoustic studies in the mid shelf area (ca 120 m depth ca 30 km off the coast). In this area we had oxygen saturation level below 10% covering the lower half of the water column. Figure S3 . Profile of core water hydrogen sulphide concentration taken at the 48h station, included to visualize the typical H2S profile for the water bottom interface, and illustrates values corresponding with earlier geochemical studies from this area (S12, S13). Figure S5 . Cross-plot of δ 13 C versus δ 34 S of sediment, A. forskalea, C. fulgida, copepods, and S. bibarbatus. S. bibarbatus sulphur isotope composition represents a mixture between seawater-derived sulphur (δ 34 S 20.7‰ vs. VCDT) and benthic sulphide-derived sulphur (δ 34 S 5.8 ‰ vs. VCDT). A two end-member mixing model for these end-members suggests that gobies derive on average 35.2 ± 6.9% (SEM) of their diet from benthos (see fig. S7 ). Figure S6 . Cross-plot of d13C versus d15N of sediment, A. forskalea, C. fulgida, adult euphausiids and S. bibarbatus. A mixing model using sediment, A. forskalea, C. fulgida and adult euphausiids as food-source end-members suggests that S. bibarbatus derive a minimum of between 17 ± 3 to 37 ± 4 % (SEM) to a maximum of between 40 ± 3 to 60 ± 4 % (SEM) of their diet from A. forskalea and C. fulgida, repspectively (Figure 2 main  text) . A. forskalea n = 11, euphausiids n = 6, C. fulgida n = 25, mud n = 5, S. bibarbatus n = 41. Figure S7 . S. bibarbatus (n = 7) diet based on two-component end-member mixing model using the average S isotope composition of jellyfish as one end-member and the isotope composition of porewater dissolved sulphide and sediment, respectively, as the other endmember. Bars denote mean ± SEM. Using the sulphur isotope value of elemental sulphur as the benthic end member, the benthic contribution with trophic transfer to the gobies would be lower, 15.0 ± 3.0% ( fig. S5 and Table S1 ). Figure S8 . Diet composition of S. bibarbatus based on stomach contents analysis. X-axis shows the percentage of fish that have consumed a particular prey category (Y-axis) related to whether the fish was captured in the pelagic (black bars) or demersal (white bars). Figure S9 . Dusk and dawn difference in the degree of gut fullness and digestion level for fish ascending from the bottom to the pelagic at dusk and returning to the bottom at dawn (n = 99 gut fullness, and n = 75 digestion grade). Gut fullness score is graded from 1 (empty) to 5 (completely full). Digestion score is graded from 1 (undigested) to 4 (fully digested). Thick line is the median; box is the interquartile range; whiskers are maximum and minimum; dots are outliers. No box or whiskers means there is little variability in the data. Figure S10 . Photography of gill rakers or branchiospines of S. bibarbatus. Table S2 . Time at capture influenced gut content and digestion level. Comparisons of proportional odds logistic regression models with the three predictors; "caught" (time at capture), "body mass" (total weight of goby) and "length" (total length of goby), and with either "gut fullness" or "digestion level of gut content" as response variables. The Null models (polr(factor(gutfullness/digestion~+1) and polr(factor(digestion)~+1)) is the Rsyntax for a model with no significant predictors. Each model with a single predictor is tested against the given null model, while models with more than one predictor are tested against the model with only "caught" as the predictor. A low AIC value combined with a significant p-value means that the given model is better at explaining the variability in the response variable than the model it is compared to. This analysis is performed using the statistical open source package R (R Foundation for Statistical Computing, Vienna, Austria. ISBN 3-900051-07-0, URL http://www.R-project.org.). 
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